Purpose: to check the use of phonological processes in preterm infants. Methods: phonological evaluation was performed through the ABFW Child Language Test in 40 children, aged two to four years, i.e., 20 preterm and 20 full-term children, matched according to age, gender and socioeconomic level. Preterm children were evaluated at the State Center for Prevention and Rehabilitation of People with Disabilities -CEPRED; full-term children were selected and evaluated in a municipal nursery in the city of Salvador, BA, Brazil. The pertinent statistical tests were applied adopting the level of significance lower than 0.05%. Results: in the phonology test, the number of productive phonological processes not expected for the chronological age was statistically significant in the preterm group, especially syllable reduction, consonantal harmony, velar backing and liquid reduction. The high prevalence of cluster reduction and final consonant deletion, though still compatible with chronological age, shows the need to follow up the language acquisition of these children, after the age of four. Conclusion: the results evidenced the difficulty found by preterm infants in the development of phonological skills, emphasizing the importance of early diagnosis and speech-language monitoring in language acquisition.
INTRODUCTION
In the past few years, studies have evidenced deviations in child development of preterm (PT) newborns. A research carried out by means of a population-based study review pointed to an increase in prematurity in Brazil, highlighting the importance of identifying the causes of such increase, and planning interventions to diminish the occurrence of premature births 1 . Preterm children have an increased risk of delays and deficits in many aspects of language 2 .
The World Health Organization defines as preterm (PT) every living neonate born before completing 37 weeks of pregnancy, counting from the first day of the last menstrual period; as full-term, those born between 37 and 41 weeks and six days; and post-term, when the pregnancy reaches a period beyond 42 weeks. Premature children may be classified as: extremely preterm, when birth takes place before 32 weeks of pregnancy; moderately preterm, when birth happens between 32 and 33 weeks; and late preterm, when birth occurs between 34 and 36 weeks of pregnancy 3 . It is known that the prevalence of prematurity in the world is around 7.2%, whereas in Brazil it's 9.2%, thus placed tenth among the countries with most premature births 4 .
As the survival rates for PT newborns increase, the conditions related to birth, such as prematurity and low birth weight (LBW), are risk factors that make the child more susceptible to alterations in development, among which, alterations in expressive language and in cognitive development, probably due to biological immaturity 5, 6 .
A large portion of the studies that carried out a comparison between groups differentiated by gestational age verified that samples of children born PT presented worse performance in the language assessment tests, when compared to those born full-term, both in studies involving preschoolers and those with school age children 7 . PT born children, when in school age, have maintained the alterations, which suggests that the difficulty is continuous 8,9 . Considering the higher nervous functions and not only the motor functions, the best indicator of child evolution may be considered to be the development of oral language, as it reflects not only a neurological maturation process, but also the manifestation of communicative, social, affective and intellectual skills significantly evolved and complex 10 . Hence, the development of language involves many processes, as its evolution depends on the interaction between biological, social, psychological and risk-related factors, such as prematurity and low weight, besides genetic aspects 11 .
Regarding the acquisition of the mother tongue, every particular grammatical aspect is considered. In general, studies show that, up to five years of age, the child has already acquired the grammar of their language. Therefore, identifying alterations, especially before school age, brings treatment forward and minimizes the damages, thus facilitating learning 12 . For people with typical language development, there's a sequence in the acquisition of phonological skills, beginning with the awareness of words, followed by rhymes, syllables and, lastly, phonemes 13 .
The phonological processes take place in the child's speech to make the production of phonemes easier, and result in adaptations in the speech patterns to the natural restrictions of human capability, which are observed in phoneme substitution. As the child develops and acquires their tongue, these processes must be overcome. The analysis of the processes allows phonology to be described, both in relation to development and deviations, enabling the establishment of priorities and strategies for the speechlanguage therapy 14 .
The greatest difficulty for children with phonological deviations is in understanding and/or using the phonological rules, and not necessarily in producing sounds. Thus, according to the evidences, it can be considered that the difficulty of these children lies in the linguisticcognitive organization of the phonological system of the language 15 . Studies have demonstrated that PT newborns may present fewer developed linguistic skills, such as phonology, leading to deviations 16 .
It is important to highlight that children in pre-school age diagnosed with phonological deviation may present difficulties in learning how to read and write. This issue emphasizes the need of having more and more evidence-based procedures allowing more efficiency in early diagnosis. The objective of this study was to verify the use of phonological processes in preterm children, assisted in a reference Specialized Rehabilitation Center in the state of Bahia, Brazil.
METHODS

This study was approved by the Research Ethics
Committee of the Department of Health of the State of Bahia (SESAB), under the evaluation report 310,813/13. It met the guidelines for ethics with human beings, in accordance with Resolution 466/12 of the National Health Council -CNS. The Informed Consent Form was signed by the children's parents or those responsible for them, authorizing their participation in the research, after being fully instructed and accepting the participation in the study. This is an observational, cross-sectional study. The sample was composed of 40 children, aged from two to four years, 28 females and 12 males; 20 were born preterm (preterm group -PTG), and 20 born full-term (control group -CG). The inclusion criteria for both groups were: presentation of the maternity discharge record, containing the gestational week, birth weight and any complications occurred at birth; absence of diagnosis of brain lesion, genetic syndrome and/or psychiatric alterations; absence of visual or auditory impairment, or any other condition making it impossible to carry out the activities proposed. The children who did not meet the established inclusion criteria, those who couldn't be reached through phone calls to schedule the assessment, and those who failed to attend the phonological assessment were excluded.
The CG was composed of children born full-term, with adequate birth weight, without alterations compromising language development, enrolled in a municipal nursery in the city of Salvador-BA, matched with the PTG in relation to gender, age and socioeconomic level. For the selection of the PTG, 200 medical records were analyzed at the State Center for Prevention and Rehabilitation of People with Disabilities (CEPRED) in Salvador, BA, Brazil, a unit belonging to the Public Health System (SUS, as abbreviated in Portuguese), authorized to function as a statewide reference Specialized Rehabilitation Center (CER) III, whose purpose is to develop actions towards secondary prevention, rehabilitation, and complete assistance to people with physical, auditory and intellectual disabilities and with ostomies, with a multiprofessional team, focusing on interdisciplinary work, by means of medium and high complexity actions. Following the analysis of the records, the children who met the selection criteria were summoned for phonological assessment at the CEPRED. All the children of the PTG had been accompanied by an interdisciplinary team up until their two years of age, and hadn't presented alterations in neuropsychomotor development, having thus been discharged before participating in this research.
The phonology assessment was performed using the naming and imitation tests of the ABFW -Child Language Test protocol 17 , validated in Brazil, indicated for children from two to twelve years old. In the imitation test, the child is asked to repeat each word given, until they reach 39 words. In the naming test, it's expected that the child, facing the stimulus represented by images or objects, say the expected word; this task consists of 34 images. The phonetic transcription of each word was written in both tests, and all the phonemes were analyzed, in agreement with the protocol.
The ABFW test 17 classifies the productivity of the phonological processes, with the age established for the elimination of the productive use ranging from two and a half to seven years old, based on a research carried out with children without complaints of alterations in language, cognitive and motor development. A total of 14 phonological processes were analyzed, 10 of which were observed in the cases of phonological deviations: The phonological processes were analyzed according to their occurrence. Hence, those with more than 25% of occurrence in each test are called productive (PPP), whereas those with less than 25% of occurrence are called non-productive (NPPP) 17 . All the tests were individually recorded and applied, in adequate well-lit environment, without any competing visual and/or auditory stimuli, or any other distracting factors that might interfere with the assessment. The manner of assessement was rigorously maintained, as specified for each area assessed. During test application, the evaluator sat in front of the subject, while the application material and the record sheets remained on the table. For the association analysis, the McNemar test and the Wilcoxon test were used. In order to identify whether there had been statistical difference in the production averages in the phonological processes, the Mann-Whitney test was used. The chi-squared test was used to test the association between the prematurity and phonological deviation variables. As statistical significance level, p<0.05 was considered. The data were charted and processed in electronic spreadsheets in the SPSS software, version 20.0. is given at 12/2 = 6. Thus, a child in the PTG was six times more likely to develop a phonological deviation, when compared to a child in the CG. Considering the confidence level at 95%, a confidence interval of 1.34; 26.81 was found.
By means of the Wilcoxon test, it was observed that, in the naming and imitation tasks, there was a significant difference (p<0.05) between the productivity averages in both groups analyzed, in the phonological processes of syllable reduction and consonantal harmony (elimination expected by 2.6 years old); velar backing (p = 0.03) and liquid reduction (elimination expected by 3.6 years old); cluster reduction and final consonant deletion (elimination expected around 5 years old), as it can be observed in Tables 1 and 2. In spite of cluster reduction and final consonant deletion being still compatible with the age group investigated in this study, greater prevalence of these processes was noticed in PTG.
RESULTS
The PTG was composed of 20 children, 14 females and 6 males, aged from two to four years. The gestational age ranged from 26 to 36 weeks, with median of 32 weeks; birth weight ranged from 530 to 2,310 g, with median of 1,647.5 g. The CG was composed of 20 children born full-term, matched to the PTG children in age and gender. The data referring to the phonological processes may be observed in Tables 1 and 2. The McNemar test was used to verify the association between both groups in the imitation and naming tests, indicating when the collected data match; for each case (PTG) there was only on control (CG). It was noted that Χ 2 McN = 5.79 (p = 0.0162), so there was a difference between the proportions of children with phonological deviation in both groups analyzed. Therefore, association was noticed between prematurity and the presence of phonological deviation in the sample of this study. The odds ratio calculated in the McNemar test of the PTG. In Table 3 , it can be observed that there was a significant difference in the processes of velar backing (p = 0.01) and liquid reduction (p = 0.01), both expected to be absent by 3.6 years old.
The Mann-Whitney test was used to identify whether there was statistical difference in the production averages in the phonological processes compatible and incompatible with the chronological age group The Mann-Whitney test was used, at the significance level of 0.05 (5%), with differences being significant only if p<0.05. Figure 1 shows the use of phonological processes by age in the PTG, and it is observed that at two years old, there was an absence of incompatible phonological processes; at three years old, 50% present incompatible phonological processes, such as syllable reduction and consonantal harmony; and, at four years old, 70% of the children presented processes incompatible with what is expected, as velar backing and liquid reduction.
By applying the chi-squared test to verify the association between the prematurity and phonological deviation variables in the sample, an association between the two variables studied (Χ 2 = 6.23 with 2 DF and p = 0.044), was observed.
DISCUSSION
In this study, better performance of the CG has been noted in relation to the use of phonological processes. The significant number of phonological processes persisting in the PTG may be related to prematurity, agreeing with the findings of other authors 18 . Attention is called to the fact that both groups presented similar exposure concerning non-linguistic risk factors, such as socioeconomic and cultural aspects. The age group investigated in this study represents the time when the greatest change in the phonological system of the child takes place; thus, the importance of verifying and comparing the phonological acquisition of PT and full-term children.
The forming of phonological representations is strongly conditioned by the brain maturation factors. One of the important aspects to be questioned is the amount of exposure the children have to the language during social interaction, and what resources are used for interacting with the physical environment and with people 19 . Even though there are in both national and international literature many studies on the language development of PT children, there is a shortage of researches on the acquisition of phonological skills in this population, especially in relation to the use of the phonological processes. There are reports of alterations in speech and/or language being common in children born PT, including deviations in phonological acquisition. Even in the absence of brain lesion, brain maturation and vulnerability imposed by early entrance into the extrauterine environment are associated with structural and microstructural changes on the brain. The possible complications are associated with alterations in language, with effects on childhood and adolescence, there being a need of phonological follow-up in these cases 20 .
In the PTG, it has been consistently observed the occurrence of the phonological processes of velar backing, liquid reduction, cluster reduction and final consonant deletion, regardless of the degree of prematurity presented by the children. The two-yearold children's not presenting phonological processes incompatible with the chronological age (which does not happen with three-and four-year-old children) warns of the need of systematic follow-up of PT born children, in order to monitor this skill in its acquisition stage, preventing future alterations and avoiding late diagnosis. A study carried out with 134 children between the ages of one and five years with adequate phonological development observed that, in general, the phonological processes were used differently by the younger children in relation to the older ones. It was evidenced that the variety and the amount of strategies used are usually greater among children aged between one and three years, becoming more restricted and less used in those aged from three to five years 21 . The same has been observed in the CG of this study, since the amount of phonological processes decreased as the age increased, which did not occur with the PTG. It is known that until two years of age, oral expression is the most affected component, and that, from three to twelve years of age, delays in other skills may take place, regardless of the degree of prematurity 22, 23 . At 20 months of age, PT children, who have linguistic development inferior to that of full-term children, will probably maintain such performance in future years. This suggests that language assessment in the first years of life is highly predictive of future skills and may indicate the need of intervention 24 .
Other phonological processes were also considered productive in the PTG, according to the parameters proposed by the ABFW test 17 , in all age groups, though compatible with the expected for the respective chronological age. The high number of occurrences warns of the great difficulty found by the PT children in producing syllabic structures in early childhood. A study carried out with children with typical phonological development found that, at the age of three, cluster reduction and final consonant deletion were also observed to be very frequent. It is expected that in children with typical development these processes decrease as the age increases 25 . However, it has been verified in this study that the children in the PTG maintained the use of phonological processes incompatible with their age, attention being called especially to the age of four. An investigation into the age group posterior to this one is made necessary to verify whether the processes persist.
Regarding liquid reduction, the substitution and omission of trills have been observed, whereas the semivocalization did not occur, thus, highlighting the regional characteristics and the varying phonological acquisition due to sociolinguistic context of the child. Although there is a certain sequence and pace in phonological development, it is believed that each person develops language in a particular way; therefore, individual variations should be considered 26 . No reports on the persistency of the process of velar backing in PT children were found in literature, or on other risk factors for phonological acquisition.
When investigating children between four and twelve years old diagnosed with phonological deviations, it was demonstrated that, in the analysis of the phonological processes, the non-productive processes were registered in greater number than the productive processes, both in the naming and in the imitation test, using the ABFW test 17 as instrument. It was observed that in both tests more people presented the processes of liquid reduction, cluster reduction and final consonant deletion, regardless of productivity 15 . This study allowed it to be verified that there has been agreement between the imitation and the naming tests, and that the findings in the PTG are compatible with other studies which investigated children with phonological deviations, since the process of liquid reduction was also observed in the age group of four years.
The acquisition and integration of cognitive and linguistic skills depend on individual factors, but they also depend on environmental and social interactions, especially during the first years of life, highlighting the crucial role of early childhood 27 . Gestational age was not associated with alterations in language development in children born PT evaluated in the age group between 10 and 30 months. Nevertheless, the authors of the study emphasize that such finding may be related to the low-risk characteristics of the sample, without serious medical complications 28 . A cohort study evidenced high incidence of specific linguistic alterations in the premature children at the age of five, though without precision to define future impairment, emphasizing the need of continuous evaluation in order to investigate risks of psychosocial and academic problems 29 . It is known that there is a long-term significant impact and it may affect the child's social relations, literacy and educational stages. Literature associates alterations in linguistic skills to the risk of failure in school, as well as psychosocial and emotional alterations. Hence, there's a need of effective follow-up strategies, such as scanning, evaluation and monitoring of the child's development 30, 31 .
Generally, literature points to the effects of prematurity in relation to language acquisition, either being comorbidities of other clinical conditions associated to prematurity or related to prematurity itself, as a biological risk factor 32 . Alterations in language are frequently found in this population. More specifically, PT children present difficulty in all linguistic subdomains, including phonology, semantics, grammar, discourse and pragmatics 33 . Even mild delays in development resulting from prematurity may cause negative consequences, from difficulties in school to the inability to live fully independently 34 . Thus, these children may not recover the delay in development, causing consequences that would affect their academic performance as well. The midterm and long-term follow-up, before the child enters schools, is a means of identifying possible deviations and prevent repercussions in school learning 35 . Therefore, the early recognition of alterations in language acquisition allows the child to be benefitted from the speech-language intervention, improving their linguistic skills and reducing the risk of persisting alterations 36 .
The findings of this study warns of the need of careful and standardized evaluations, emphasizing the importance of including speech-language assessment in the clinical evaluation procedures for children with history of prematurity, since the assessment of language represents a critical component for clinical diagnosis. In addition, it aids in therapy, as it makes it possible to identify which phonological process must be begun with, in order to obtain a faster and more efficient treatment. The early identification of deviations is essential for improving the children's functional result.
CONCLUSION
In this study, it was evidenced that PT children present phonological processes incompatible with chronological age, whereas the same did not occur with the full-term children, in the CG. The most prevalent phonological processes incompatible with the age group of the PTG were: syllable reduction, consonantal harmony, velar backing, and liquid reduction, especially at the age of four.
It is possibility that the findings relate to neurologic immaturity caused by prematurity. Thus, this study shows the need of speech-language follow-up of children presenting risk factors for language development deviations, such as prematurity. Longitudinal studies that follow up the development of phonological skills of children born preterm are necessary, since such monitoring would favor the understanding of the process of their development, benefitting the prevention of deleterious effects in their language acquisition.
